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Monoclinic, P2 1 /c 
a = 12.3926 (2) A 
b = 8.8033 (1) A 
c = 21.5592 (3) A 
P = 103.217 (1)° 
V = 2289.72 (6) A 3 

Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
= 0.668, r max = 0.807 

Refinement 

R[F 2 > 2a(F 2 )} = 0.028 

wR(F 2 ) = 0.056 

S = 1.11 

5204 reflections 



Table 1 

Selected bond lengths (A). 



Mo Ka radiation 
jtt = 1.26 mm -1 
T = 100 K 

0.35 x 0.31 x 0.18 mm 



23882 measured reflections 
5204 independent reflections 
4817 reflections with / > 2a(l) 
R inl = 0.024 



308 parameters 

H-atom parameters constrained 
A/W = 0.60 e A~ 3 
A/) mi „ = -0.68 e A~ 3 



Snl-Ol 
Snl-C6 



2.0558 (15) 
2.121 (2) 



Snl-C18 
Snl-C12 



2.124 (2) 
2.127 (2) 



In the title compound, [Sn(C 6 H 5 ) 3 (C7H 3 ClN04)], the four- 
coordinate Sn IV atom exists in a distorted tetrahedral 
geometry, formed by a monodentate carboxylate group and 
three phenyl rings. The conformation is stabilized by an 
intramolecular C— H- • O hydrogen bond, which generates an 
S(5) ring. The aromatic ring of the 4-chloro-3-nitrobenzoate 
ligand makes dihedral angles of 75.64 (12), 64.37 (12) and 
2.97 (12)° with the three phenyl ligands. The O atoms of the 
nitro group are disordered over two sets of sites in a 
0.817 (5):0.183 (5) ratio. In the crystal, molecules are linked 
via intermolecular C— H- ■ O hydrogen bonds into chains 
running parallel to [010]. 

Related literature 

For general background to and the metal coordination envir- 
onment of the title complex, see: Win et al. (2008, 2010, 
2011fl,£>). For reference bond-length data, see: Allen et al. 
(1987). For hydrogen-bond motifs, see: Bernstein et al. (1995). 
For the stability of the temperature controller used in the data 
collection, see: Cosier & Glazer (1986). 




Experimental 

Crystal data 

[Sn(Q,H5) 3 (C7H3ClNC>4)] M r = 550.54 

t Thomson Reuters ResearcherlD: A-5525-2009. 
§ Thomson Reuters ResearcherlD: A-3561-2009. 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C3-H3A- ■ 02' 


0.93 


2.55 


3.346 (3) 


144 


C17— H17A- ■ Ol 


0.93 


2.56 


3.140 (3) 


120 



Symmetry code: (i) — x, y — ^, — z + \. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6362). 
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(4-Chloro-3-nitrobenzoato)triphenyltin(IV) 

Y.-F. Win, C.-S. Choong, S.-G. Teoh, C. K. Quah and H.-K. Fun 

Comment 

The study of triphenyltin(IV) carboxylate complexes have received tremendous attention due to their structural diversity 
for which their structure could be monomeric or polymeric although the reaction was carried out in 1 : 1 molar ratio between 
the triphenyltin(IV) hydroxide and the respective acid (Win et al, 2008; 2010; 2011a,b). In this study, the structure of the 
title complex is similar to (2-chloro-4-nitrobenzoato)(methanol) triphenyltin(IV) (Win et al, 2011a). The only exceptions 
are that the methanol is not part of the crystal structure and the 2-chloro-4-nitrobenzoic acid is substituted with 4-chloro- 
3-nitrobenzoic acid. 

The molecular structure is shown in Fig. 1. The four-coordinate tin atom (Snl) exists in a distorted tetrahedral geometry, 
formed by a monodentate carboxylate group and three phenyl rings. Bond lengths (Allen et al. , 1 987) and angles are within 
normal ranges. The molecular structure is stabilized by an intramolecular C17-H17A-01 hydrogen bond (Table 1), which 
generates an S(5) ring motif (Fig. 1, Bernstein et al, 1995). The phenyl ring (C20-C25) of 4-chloro-3-nitrobenzoate moiety 
makes dihedral angles of 75.64 (12), 64.37 (12) and 2.97 (12)° with respect to the other three phenyl rings (C1-C6, C7-C12 
and C13-C18). Oxygen atoms (03/04) of the nitro group are disordered over two positions with refined site -occupancies 
of0.817(5)and0.183 (5). 

In the crystal (Fig. 2), molecules are linked via intermolecular C3-H3A - 02 hydrogen bonds (Table 1) into one-dimen- 
sional chains parallel to [010] direction. 

Experimental 

The title complex was obtained by heating under reflux a 1 : 1 molar mixture of triphenyltin(IV) hydroxide ( 1 . 1 0 g, 3 mmol) 
and 4-chloro-3-nitrobenzoic acid (0.60 g, 3 mmol) in methanol (50 ml) for 2 h. A clear transparent solution was isolated 
by filtration and kept in a bottle. After few days, colourless blocks (1.43 g, 82.1% yield) were collected. Melting point: 
408-410 K. Analysis for C 2 5H 18 N0 4 ClSn: C, 55.60; H, 3.30; N, 2.55 %. Calculated for C 25 H 18 N0 4 ClSn: C, 54.54; H, 
3.29; N, 2.54 %. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with C-H = 0.93 A and (7i S0 (H) = 1.2 (7 e q(C). 
Oxygen atoms (03/04) of the nitro group are disordered over two positions with refined site-occupancies of 0.817 (5) and 
0.183 (5). The highest residual electron density peak and the deepest hole are located at 0.79 and 0.71 A from atom Snl, 
respectively. 
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Fig. 1. The molecular structure of the title compound showing 50% probability displacement 
ellipsoids for non-H atoms. Intramolecular hydrogen bonds and minor component of disorder 
are shown as dashed line and open bonds, respectively. 



Fig. 2. The crystal structure of the title compound, viewed along the c axis. H atoms not in- 
volved in hydrogen bonds (dashed lines) have been omitted for clarity. Only the major dis- 
order component is shown. 



(4-Chloro-3-nitrobenzoato)triphenyltin(IV) 



Crystal data 

[Sn(C 6 H 5 ) 3 (C 7 H 3 ClN04)] 
M,-= 550.54 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.3926 (2) A 
6 = 8.8033 (1) A 
c = 21.5592 (3) A 
P= 103.217 (1)° 
V= 2289.72 (6) A 3 
Z=4 



F(000) = 1096 

D x = 1.597 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9115 reflections 

6 = 2.5-32.7° 

|i = 1 .26 mm 1 

T= 100 K 

Block, colourless 

0.35x0.31 x 0.18 mm 



Data collection 



Bruker SMART APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and (t> scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 

J min = 0.668, J max = 0.807 

23882 measured reflections 



5204 independent reflections 

48 1 7 reflections with / > 2a(7) 
*i„t =0.024 

©max ~~ 27.5 , 9 mjn — 1 -9 

A = -15-»16 

£ = -ll-»-9 
I = -28^27 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.028 
wR(F 2 ) = 0.056 

S= 1.11 

5204 reflections 
308 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w= l/[0 2 (Fo 2 ) + (O.O116P) 2 - 
whereP = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Apmax = 0.60 e A~ 3 
Apmin = -0.68 e A~ 3 



3.5862P] 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




Occ. (<1) 


Snl 


0.364093 (12) 


0.404888 (17) 


0.369328 (7) 


0.01672 (5) 




Cll 


0.01735 (7) 


0.74667 (9) 


0.64665 (4) 


0.0474 (2) 




Ol 


0.29596 (13) 


0.45731 (19) 


0.44511 (8) 


0.0217(3) 




02 


0.18430 (14) 


0.6075 (2) 


0.37524 (8) 


0.0256 (4) 




03 


-0.1368 (2) 


0.8214 (4) 


0.45615 (14) 


0.0435 (8) 


0.817 (5) 


04 


-0.0736 (2) 


0.9462 (3) 


0.54411 (12) 


0.0375 (7) 


0.817 (5) 


03X 


-0.0894 (9) 


0.9151 (14) 


0.4504 (6) 


0.038 (3) 


0.183 (5) 


04X 


-0.1525 (9) 


0.8071 (14) 


0.5262 (7) 


0.049 (4) 


0.183 (5) 


Nl 


-0.07089 (19) 


0.8404 (3) 


0.50478 (13) 


0.0344 (5) 




CI 


0.22638 (19) 


0.1332 (3) 


0.30822 (12) 


0.0233 (5) 




H1A 


0.2741 


0.0800 


0.3405 


0.028* 




C2 


0.1424 (2) 


0.0565 (3) 


0.26581 (12) 


0.0293 (6) 




H2A 


0.1340 


-0.0478 


0.2699 


0.035* 




C3 


0.0713 (2) 


0.1352 (3) 


0.21756 (13) 


0.0326 (6) 




H3A 


0.0149 


0.0840 


0.1895 


0.039* 




C4 


0.0845 (2) 


0.2900 (3) 


0.21118(12) 


0.0311 (6) 
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Atomic displacement parameters (A ) 
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U 12 
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C/ 23 
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0.01828 (8) 


0.01466 (8) 
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(10) 
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0.01s2 (10) 
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( 1 1\ 

(12) 


A AA 1 1 /A\ 

-0.0011 (9) 


A AA 1 1 /A\ 

0.0011 (9) 


A AA1 O 1 C\\ 

-0.0038 (9) 


C21 


0.0202 


(11) 


0.0200(11) 


0.0229 


(13) 


0.0020 (9) 


-0.0001 (9) 


0.0016(10) 


C22 


0.0169 


(11) 


0.0169(11) 


0.0356 


(14) 


0.0025 (9) 


0.0067 (10) 


-0.0010(10) 


C23 
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(12) 


0.0265 (13) 
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(14) 


0.0016 (10) 


0.0148(11) 


-0.0003 (10) 


C24 
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(12) 


0.0350 (14) 
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(13) 


0.0080 (11) 


0.0071 (10) 


0.0028 (11) 


C25 
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(11) 


0.0257 (12) 


0.0244 


(13) 


0.0052 (9) 


0.0032 (9) 
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Geometric parameters (A, °) 



Snl— Ol 


2.0558(15) 


C9— C10 


1.382 (4) 


Snl— C6 


2.121 (2) 


C9— H9A 


0.9300 


Snl— C18 


2.124 (2) 


C10— Cll 


1.389 (3) 


Snl— C12 


2.127 (2) 


C10— H10A 


0.9300 


Cll— C23 


1.729 (2) 


Cll— C12 


1.398 (3) 


Ol— C19 


1.311 (3) 


Cll— H11A 


0.9300 


02— C19 


1.222 (3) 


C13— C14 


1.389 (3) 


03— Nl 


1.185 (3) 


C13— C18 


1.395 (3) 
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C13— H13A 
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03X— Nl 


1.318(12) 


C14— C15 


1.383 (4) 
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1.469 (3) 


C15— C16 


1.383 (4) 
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1.393 (3) 
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1.384 (3) 
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C2— C3 


1.385 (4) 


C17— C18 


1.400(3) 
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C3— C4 


1.383 (4) 
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1.497 (3) 
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1.387 (4) 
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pn pn pn pii 
Czl — Czz — Cz3 — CI 1 




1 *7A T] / 1 A\ 
1 /V.Z3 (IV) 


C18— Snl— C12— Cll 


8.8 (2) 


Nl— C22— C23— Cll 




-0.5 (4) 


C18— C13— C14— C15 


0.1 (4) 


C22— C23— C24— C25 




2.0 (4) 


C13— C14— C15— C16 


-0.1 (4) 


Cll— C23— C24— C25 




-179.9(2) 


C14— C15— C16— C17 


-0.2 (4) 


C23— C24— C25— C20 




1.0 (4) 


C15— C16— C17— C18 


0.6 (4) 


C2 1 — C20— C25— C24 




-3.2 (4) 


pi i pn pio pn 

C14 — C13 — C18 — C17 


A O / A\ 

0.2 (4) 


pin pnn pic pi/i 
C 1 y — CzO — CzD — Cz4 




175.5 (2) 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


C3— H3A-02' 


0.93 


2.55 


3.346 (3) 


144 


C17— H17A-01 


0.93 


2.56 


3.140 (3) 


120 



Symmetry codes: (i) -x, >>-l/2, -z+1/2. 
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